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REGULATORY ASPECTS OF CARBON CAP-
TURE, TRANSPORTATION, AND SEQUESTRA-
TION

THURSDAY, JANUARY 31, 2008

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 2:05 p.m. in room SD-
366, Dirksen Senate Office Building, Hon. Jeff Bingaman, chair-
man, presiding.

OPENING STATEMENT OF HON. JEFF BINGAMAN, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. All right. Why don’t we get started here? I'm in-
formed Senator Domenici is on his way.

We have two of our colleagues here to talk first about the legisla-
tion that is the subject of our hearing. Let me give a very short
opening statementand then turn to them.

I'd like to welcome everybody and thank the witnesses who are
testifying before the committee. This is a legislative hearing on two
bills, S. 2144, that Senator Coleman and some others have intro-
duced, and S. 2323, that Senator Kerry has introduced along with
several of our colleagues.

These two bills focus on important policy aspects of carbon diox-
ide capture, transportation and storage. S. 2144 focuses on the
issue of expanding the existing carbon dioxide pipeline infrastruc-
ture. S. 2323 focuses more broadly on carbon capture and storage
research, development and demonstration projects and perhaps
more pertinent to today’s hearing also focuses on developing a pol-
icy framework for rapid implementation of integrated carbon diox-
ide capture and storage systems.

The topic of reducing greenhouse gases, particularly carbon diox-
ide emissions is a topic of great concern to myself and to all mem-
bers of this committee. Carbon capture and geologic storage holds
promise as a measure that can be used to mitigate global climate
change while still allowing the use of fossil fuels at electricity gen-
erating plants and industrial facilities. Discussion centered on coal
use in a carbon constrained world, integrated carbon capture and
storage systems may present the most immediate solution for con-
tinued use of coal than other carbon intensive fuels while not con-
tributing further to carbon dioxide emissions and global warming.

Last December a historic piece of legislation was passed into law,
the Energy Independence and Security Act of 2007. It included key
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provisions for expanding critical research and development pro-
grams aimed at bringing integrated carbon capture and storage
systems to the full technological deployment stage. The new law is
important for focusing research and development efforts on tech-
nologies that are essential for reducing carbon dioxide emissions.

This legislation was a first step, a key first step, in advancing
carbon capture and storage projects, but additional legislation will
be needed to advance these storage projects into full commercial
deployment. The next phase in fast tracking deployment of these
technologies is establishing a policy framework that will assist
early industry movers in selecting the appropriate geologic storage
sites, in operation of their facilities and in managing the facilities
for decades following the closure of a geologic storage operation.
The aim of this hearing is to receive testimony on these two bills
and their contribution to developing a carbon dioxide capture,
transport and storage policy framework.

Let me defer to Senator Domenici for any comments he has be-
fore I call on Senator Coleman and Senator Kerry for their com-
ments.

Senator DOMENICI. Mr. Chairman, considering the time I would
ask that you let the two witnesses, the two Senators give their re-
marks and then I will give mine.

The CHAIRMAN. Alright. We will proceed that way. There’s no
particular order here. Senator Coleman, you were the first one here
and Senator Kerry is the taller of the two. Which of you would like
to go?

[Laughter.]

Senator COLEMAN. I'll certainly defer to my senior colleague, Sen-
ator Kerry.

The CHAIRMAN. Senator Kerry, go right ahead, please. Thank you
for being here.

[The prepared statements of Senators Bingaman and Salazar fol-
low:]

PREPARED STATEMENT OF HON. JEFF BINGAMAN, U.S. SENATOR FROM NEW MEXICO

I'd like to welcome everyone here today and thank the witnesses who are testi-
fying before the committee for this legislative hearing on bills S. 2144 and S. 2323.
These two bills focus on important policy aspects of carbon dioxide capture, trans-
portation, and storage. S. 2144 focuses on the issue of expanding the existing carbon
dioxide pipeline infrastructure. S. 2323 focuses more broadly on carbon capture and
storage research, development and demonstration projects, and perhaps more perti-
nent to today’s hearing it also focuses on developing a policy framework for rapid
implementation of integrated carbon dioxide capture and storage systems.

The topic of reducing greenhouse gases, particularly carbon dioxide emissions, is
a topic of great concern to myself and the members of this committee. Carbon cap-
ture and geologic storage holds promise as a measure that can be used to mitigate
global climate change, while still allowing the use of fossil fuels at electricity-gener-
ating plants and industrial facilities. With discussion centered on coal use in a car-
bon-constrained world, integrated carbon capture and storage systems may present
the most immediate solution for continued use of coal and other carbon intensive
fuels while not contributing further to carbon dioxide emissions and global warming.

Last December a historic piece of legislation was passed into law, the Energy
Independence and Security Act of 2007, which included key provisions for expanding
critical research and development programs, aimed at bringing integrated carbon
capture and storage systems to the full technological deployment stage. The new law
is important for focusing research and development efforts on technologies that are
essential for reducing carbon dioxide emissions. This legislation was a key first step
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in advancing carbon capture and storage projects, but additional legislation will be
needed to advance these storage projects into full commercial deployment.

The next phase in fast-tracking deployment of these technologies is establishing
a policy framework that will assist early industry movers in selecting the appro-
priate geologic storage sites, operation of their facilities, and managing the facilities
for decades following the closure of a geologic storage operation. The aim of this
hearing is to receive testimony on S. 2144 and S. 2323 and their contribution to de-
veloping a carbon dioxide capture, transport, and storage policy framework.

I would like to begin the hearing by welcoming the original bill sponsors who have
come to speak on the bills today, Senator Kerry will speak on S. 2323 and Senator
Coleman will speak on S. 2144.

PREPARED STATEMENT OF HON. KEN SALAZAR, U.S. SENATOR FROM COLORADO

Thank you Chairman Bingaman and Ranking Member Domenici for holding this
hearing on the regulatory aspects of carbon capture, transportation, and sequestra-
tion.

Capturing carbon dioxide at its source and safely storing it to avoid its release
into the atmosphere will be essential to reducing greenhouse gas emissions. I be-
lieve carbon capture and storage (CCS) should be a top priority in our nation’s en-
ergy policy. There is little doubt that a successful domestic CCS program will boost
our nation’s coal industry, and that a low-carbon footprint coal industry is critical
to our nation’s energy and environmental security.

To make CCS an effective, reliable, and cost-feasible reality, we need to move for-
ward simultaneously on two fronts: we need to aggressively develop both the tech-
nical knowledge necessary and the regulatory framework for CCS infrastructure de-
velopment.

On the technical front, I sponsored the provision of the new energy bill that di-
rects the United States Geological Survey and the Departments of Energy and the
Interior to coordinate a national assessment of our carbon dioxide storage capacity.
I also fought to include the provisions that will expand DOE’s CCS research and
development programs, with a particular eye towards the large-scale CCS dem-
onstration projects that are crucial to achieving commercial viability. I am looking
forward to learning about DOE’s most recent progress today.

I am glad that today’s hearing will focus attention on the second front—the regu-
latory front. We need to establish a regulatory framework for the transport and stor-
age of carbon dioxide. As you know I am an original co-sponsor of S. 2144, the Car-
bon Dioxide Pipeline Study Act of 2007, which would instruct the federal agencies
present today to perform a broad feasibility study of the construction and operation
of a national CCS infrastructure.

There are open questions about what it will take to create a national CCS infra-
structure. We need a thorough assessment of our nation’s geologic CO, storage ca-
pacity and a critical appraisal of the pipeline network required and the issues of
transporting carbon dioxide from its sources to storage sites. Even though short-
haul carbon dioxide pipelines already exist in the U.S. for the purposes of enhanced
oil recovery—we’ve been employing these techniques in my state of Colorado for
more than thirty years—a more expansive carbon dioxide pipeline network clearly
raises new issues about pipeline network requirements and regulation, regulatory
classification of carbon dioxide, and pipeline safety.

The DOE through its Carbon Sequestration Regional Partnerships, the DOT
through the independent U.S. Surface Transportation Board with regulatory juris-
diction for transporting carbon dioxide, the FERC with its experience in the regula-
tion of natural gas and oil pipelines, and the EPA through its underground injection
control program have the necessary expertise to assess the important issues dealing
with carbon dioxide pipelines that would be needed to handle large-scale carbon se-
questration in this country.

We introduced this pipeline study bill because there has been a void at the federal
level in the attention given to the infrastructure needed to bring CCS to fruition.
We believe your agencies have the regulatory authority to begin such a feasibility
study now, but I am concerned by the lack of coordinated federal action to answer
these fundamental questions. I look forward to having a frank discussion regarding
our path forward.

Thank you, Mr. Chairman.
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STATEMENT OF HON. JOHN KERRY, U.S. SENATOR
FROM MASSACHUSETTS

Senator KERRY. Thanks, Mr. Chairman, Senator Domenici and
the rest of the Senators on the committee. Thank you very, very
much for giving us an opportunity just to share a few thoughts
with you. I particularly appreciate the opportunity to talk about S.
2323 which is a bill that Senator Stevens and I have jointly intro-
duced and I'll say a word about it in a moment.

But I just want to remind the committee of the underlying im-
portance of what drives both pieces of legislation and our being
here today. We all know that last year the Nobel Prize winning
intergovernmental panel on climate change issued its latest and
most comprehensive report reflecting the consensus of over 2,000 of
the world’s most respected climate scientists. That report estab-
lished beyond any reasonable doubt the urgency of acting to ad-
dress climate change.

I had the privilege of representing the Senate for a brief 36
hours, because of our votes at the end of the year, in Bali at the
climate change negotiations. I must say I've been attending those
conferences since 1992 when Al Gore, Tim Wirth and a bunch of
us went down to Rio to the Earth Summit. I've met with the var-
ious delegations over the course of time including the Chinese.

This time I found the Chinese transformed, engaged, prepared to
discuss how to measure what they do, obviously not quite at the
same rate and same scale. It was an entirely different conversation
than any that we have had yet and opens the door to what really
needs to be done because China will be at our levels of emissions
within 10 years. So, obviously, we're going to have to find a way
to achieve this. But this is part of that mosaic, if you will, Mr.
Chairman.

The science shows that—and I also found there a sense of ur-
gency among finance ministers, prime ministers, foreign ministers,
environment ministers, trade ministers, presidents, an unbeliev-
able sense of urgency about this issue. The science also shows that
coal combustion is one of the greatest contributors to climate
change. Those of us that seek to deal with this issue understand
we're going to have to deal with this component of it.

Coal is not going to go away in the near term, no matter how
much we wish that in terms of its negative impact. Not the posi-
tive, but the negative. It’s cheap. It’s abundant here in America.
Countries such as China are using it extensively. They're building
approximately one coal fired plant per week, pulverized coal fired
plant, without modern technology right now. Coal accounts for 80
percent of their CO, emissions.

So they are building infrastructure that’s effectively going to pol-
lute for years to come. We will get the results of that pollution be-
cause it blows over us and falls in rain and so forth. Frankly it’s
my judgment, I think the judgment of a lot of people that the inter-
national community needs to be far more concerned about this and
urgent about this than it is.

That’s why we have to rapidly develop and implement carbon
capture and storage technology, which is the purpose of this hear-
ing. It was recommended last year in a similar report by the Mas-
sachusetts Institute of Technology. This technology will enable us,
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providing it works according to all of the designs and ways in
which they believe it will, to capture the emissions from power
plants and other industrial facilities and permanently bury them in
deep saline aquifers and other geological formations.

Two recent reports identified carbon capture and sequestration
as the most promising area for emission reductions in the electric
power sector. A December 2007 McKinsey study determined that
by 2030, 9 percent of U.S. electricity could come from coal plants
equipped with CCS. The Electric Power Research Institute, the re-
search arm of the electric power industry, estimated this number
at 15 percent.

I might say that I hope those figures reflect a growth without the
level of intervention that ought to take place because if it isn’t, it
isn’t going to get the job done. All of us need to understand that.
If you believe the scientists and you heed their warnings and you
have to keep the climate change to a two degree centigrade level
and 450 parts per million of greenhouse gases. There is no way to
achieve that at that level of coal fired growth. So we have an enor-
mous challenge ahead of us.

These studies demonstrate the potential however for the applica-
tion of CCS. The purpose behind our bill and I think Senator Cole-
man’s bill is to accelerate this effort so we can let the marketplace
decide what works. We’re not going to pick a winner or loser. We
want to get the technology out there. Let the marketplace decide
which technology in fact works the best and most effectively.

Now the energy bill that you passed—that we passed in the Sen-
ate last summer is a great start. I extend my gratitude to this com-
mittee for the provisions to inventory the sequestration capacity
and to conduct essential demonstration projects. The legislation
Senator Stevens and I have introduced which is the Carbon Cap-
ture and Storage Technology Act of 2007 would establish three to
five commercial scale sequestration facilities and three to five coal
fired demonstration plants with carbon capture.

Now there are benefits to these that are not the purpose of this
hearing today so I won’t go into those. But today’s hearing is spe-
cifically, I gather, focused on one provision of the bill, which is the
regulatory framework that must be established to oversee carbon
capture and storage activities. The regulatory framework is as ur-
gent as getting the technology out. Obviously they go hand in hand.

We have to make sure that we implement these projects cor-
rectly. We've never conducted sequestration here in the United
States on the scale that we’re contemplating. In fact only three
sites in the entire world have projects of this magnitude.

First and foremost we need to guarantee the permanent storage
of the CO, that we inject in the ground. CO, is naturally buoyant.
When it’s injected into the earth it will seek the earth’s surface at
all times. So, all of our aggressive efforts to develop CCS tech-
nology would be wasted if we don’t make the right choices about
where to inject the CO, to avoid leakage that releases the CO, back
into the atmosphere.

Second, as we advance this technology we’ll be making site spe-
cific decisions about appropriate sequestration locations. We need
to ensure that these injection sites, whether in deep saline forma-
tions or oil or gas fields are safe, secure and permanent. We need
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to develop national siting guidelines that will provide confidence in
the injectivity, capacity and effectiveness of storage sites. We need
to develop consistent and reliable monitoring and verification proto-
cols that will assist with site assessment and planning and base-
line and operational monitoring to ensure that the CO, remains
permanently sequestered. Finally we need an early warning system
that will alert us to potential leakage or failure issues at these
sites.

Now many of these elements are highly technical, but they are
all essential to ensuring the success of this technology in address-
ing climate change and in providing companies, investors and the
public with confidence that they’re getting what they pay for when
they invest in carbon credits associated with CCS. Siting moni-
toring and verification regulation are also necessary to provide us
with certainty they’re avoiding any potential harmful public health
or environmental outcome. For example precautions have to ensure
that CO; injection sites don’t result in seepage into drinking water
aquifers and the release of heavy metals.

As we think through the regulatory framework for CCS, we have
to be mindful that any CO, leakage within a contained environ-
ment could result in additional health or safety risks if not done
properly. So for that reason the regulatory scheme is going to be
critical. It will also determine whether or not this is going to work,
folks. That is going to determine, very significantly, what our op-
tions are with respect to global climate change. So the faster we
get about this business and the faster we get the demonstration
projects out there properly, the better we’re going to be able public
choices for the long term.

To resolve these issues I've developed a provision in this legisla-
tion that directs the key agencies, including EPA, DOE and Inte-
rior to create a task force to develop comprehensive regulations to
address the issues of leakage, public safety and environmental pro-
tection. These regulations would establish the regulatory frame-
work to oversee the entire CCS process in a comprehensive fashion
linking the complicated mechanisms for capture, transport, injec-
tion and storage of CO,. The task force is specifically directed to
consult with the industry as well as the technical experts in devel-
oping these regulations. The involvement of these experts, who've
been involved in large scale sequestration projects abroad or en-
hanced oil recovery, which many of you are familiar with.

We have used this effort to drive oil out and capture oil today.
So we have it in certain scale. But we need to develop the ability
for the regulatory scheme to govern this process. Many of those in-
dividuals, incidentally, are behind me here testifying today. I'm
eager to learn about their input as to how we do this most appro-
priately. I look forward to working with the committee as we try
to meet this urgent challenge. Thank you, Mr. Chairman.

[The prepared statement of Senator Kerry follows:]

PREPARED STATEMENT OF HON. JOHN KERRY, U.S. SENATOR FROM MASSACHUSETTS

Chairman Bingaman, Senator Domenici and colleagues—thank you for inviting
me to testify today. I appreciate the opportunity to introduce an issue and a piece
of legislation that I believe are critical to our efforts to combat global climate
change.
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Last year, the Nobel Prize-winning Intergovernmental Panel on Climate Change
issued 1ts latest and most comprehensive report, reflecting the consensus of over
2,000 of the world’s most respected climate scientists. The report established beyond
any real doubt the urgency of acting to address climate change.

In the last 250 years, carbon dioxide levels in the atmosphere have risen from 280
parts per million to 380—higher today than at any time in the past 650,000 years.
Scientists tell us that we have to keep CO, concentration below 450 parts per mil-
lion—which corresponds to an increase of 2 degrees Celsius—to avoid a large scale
catastrophe. And we only have ten years in which to act. But unless we take dra-
matic action, we’re expected to reach 600-700 parts per million by the year 2100.
This is urgent. It is being driven by facts and by the alarms that scientists across
the planet are sounding today.

We who seek to fight climate change must face the reality that, in the foreseeable
future, coal isn’t going away. It’s cheap and abundant here in America and in places
like China, which is growing at 11% a year and building one coal-fired power plant
per week. Today coal accounts for 80% of China’s CO, emissions, and they and oth-
ers are building infrastructure that will pollute for decades to come.

That is why it is critical that we run, not walk, to develop and implement carbon
capture and storage technology, as recommended last year in a seminal report by
the Massachusetts Institute of Technology. This technology will enable us to capture
the emissions from power plants and other industrial facilities, and permanently
bury them in deep saline aquifers and other geological formations.

In fact, two recent reports identified CCS as the most promising area for emission
reductions in the electric power sector. A December 2007 McKinsey study deter-
mined that, by 2030, 9% of US electricity could come from coal plants equipped with
CCS. The Electric Power Research Institute, the research arm of the electric power
industry, estimated this number at 15%. These studies demonstrate the tremendous
potential for the application of CCS. Our government should be making significant
commitments to advancing this technology.

The Energy Bill was a very good start—and I would like to extend my thanks to
this committee for its leadership on key provisions to inventory our country’s se-
questration capacity and conduct essential demonstration projects.

In addition, I have introduced legislation with Senator Stevens—the Carbon Cap-
ture and Storage Technology Act of 2007—which would establish 3-5 commercial-
scale sequestration facilities and 3-5 coal-fired demonstration plants with carbon
capture.

I would be happy to discuss the benefits of these projects, but today’s hearing is
focused on another component of the bill—the regulatory framework that we need
to put in place to oversee carbon capture and sequestration activities. My bill estab-
lishes an interagency task force, chaired by the Administrator of the EPA, to de-
velop regulations governing the complicated mechanisms and requirements for the
capture, transport, injection and storage of carbon dioxide. The task force is specifi-
cally directed to consult with industry, as well as technical and legal experts, in de-
veloping these regulations—and the individuals who will be testifying this morning
are some of the leading authorities in the country on these issues. I am eager to
hear their thoughts.

I look forward to continuing to work with my colleagues to advance carbon cap-
ture and storage technology, and I thank you again for the opportunity to testify
this morning.

The CHAIRMAN. Thank you very much.
Senator Coleman.

STATEMENT OF HON. NORM COLEMAN, U.S. SENATOR
FROM MINNESOTA

Senator COLEMAN. Thank you, Mr. Chairman. It’s a pleasure to
be sitting by the side of my colleague Senator Kerry. Both of our
approaches here proceed with a firm belief that it’s important to
get the technology out there. I firmly believe in it.

Thinking about the Chinese experience and what they’re doing.
The country that gets the technology out there, I think, is going to
dominate the 21st century on economic terms. The Chinese are
going to have to buy it. They're choking to death they’re going to
have to buy it from us. So we have this, I think, huge incentive to
move forward and you have to have a framework for that incentive.
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When I was a young person I dreamed of being a basketball play-
er. My heroes were guys like Bob Cousy, Oscar Robertson, Earl the
Pearl Monroe. I'm dating myself here by the way. That all ended
when a coach told me, Coleman, you may be small, but you can’t
jump. It is bad when you have two reinforcing problems.

Our Nation has that. We are highly dependent on foreign sources
of energy and we produce dangerous amounts of greenhouse gases.
How do we solve one problem without exacerbating the other?

Mr. Chairman this committee under your leadership and that of
the ranking member has boldly moved to address both. You've
crafted two landmark pieces of legislation in the past several years:
the Energy Independence Security Act of 2007 and the Energy Pol-
icy Act of 2005. These comprehensive bills address numerous crit-
ical energy and environmental challenges facing our Nation and
they establish a firm foundation on which to build our Nation’s en-
ergy future.

I firmly believe that a big part of that future is going to require
figuring out how to utilize America’s 250 year supply of coal in an
environmentally friendly manner. By taking CO, produced in coal
power plants and piping that CO, to a location where it can be per-
manently stored, I believe we can greatly add to the country’s eco-
nomic and even national security. That’s why I've introduced the
CO, Pipeline Study Act which is another step in this committee’s
efforts to address these issues in an informed and timely manner.

I want to thank a number of members of this committee who are
original co-sponsors of the CO, Pipeline Study Act for their leader-
ship. Senator Murkowski, who’s here today, Senator Salazar,
Landrieu, Johnson, Martinez and Bunning, your guidance and as-
sistance were invaluable in drafting this legislation. The fact is we
have an immense supply of coal available in this country. It is a
relatively low cost energy source we do not need to import. Accord-
ingly we do not need to send our valuable dollars overseas to hos-
tile regimes in order to keep the lights on. We simply must find
a way to use coal without jeopardizing the climate. Indeed coal al-
ready supplies about half our Nation’s electric power.

The good news is my colleague Senator Kerry has testified about
in greater detail is that we can take the CO, out of the emissions
of a coal power plant and store it underground. More research
needs to be done. But the future of CO, free coal plants looks
bright. One of the key components of making CO, free coal is a re-
ality of how to transport this gas from the power plant to the
ground.

Currently there are many uncertainties about the rules and costs
that will exist with the construction and operation of CO, pipelines.
The CO, Pipeline Study Act will answer these questions. It will
provide certainty to industry and to consumers. The CO, Pipeline
Study Act seeks the input of a number of Federal agencies and de-
partments: the Department of Energy, Interior, Transportation, the
Federal Energy Regulatory Commission, FERC, the Environmental
Protection Agency. Each of these has expertise about a variety of
issues associated with the building of pipelines.

These agencies are required to conduct the study of any tech-
nical, siting, financing or regulatory barriers that might prevent or
impede the development of a carbon dioxide pipeline industry.
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They're also asked to address any safety and integrity issues asso-
ciated with constructing carbon dioxide pipelines. I anticipate the
recommendations in their study may well serve as a basis of future
congressional action on these issues.

In short, this bill will lay out the groundwork for CO, free coal
plants that will allow America to move forward quickly, but care-
fully and responsibly to its piping CO,. The CO, Pipeline Study Act
also works in tandem with and complements the actions on that
broader carbon dioxide issue taken in S. 2323, Senator Kerry’s bill,
also the Energy Independence and Securities Act of 2007 and the
Energy Policy Act of 2005. These bills address carbon capture at
the point of creation, for example at a coal fired power plant and
the storage of carbon dioxide at an appropriate geologic formation.

However unless the coal fired plant happens to be near a suit-
able storage location, the carbon dioxide will have to be piped to
an appropriate geologic formation to sequestration. That is what
the Pipeline Study Act answers. It addresses the issues associated
with transporting carbon dioxide from its point of capture to its
point of storage for use in enhanced coal recovery.

We have an enormous potential domestic supply of energy. It can
be used to cool and heat our homes, power our businesses and in-
dustries and create enumerable new jobs. However, our Nation will
only realize these benefits if we can produce and use this energy
in an environmentally sensitive manner. The CO, Pipeline Study
Act is an important step in our efforts to develop this energy re-
source in an environmentally responsible way. We need to have the
regulatory framework in place if we are going to get the technology
out in time. Senator Kerry’s bill and my bill begin that necessary
and important conversation.

Chairman Bingaman, Ranking Member Domenici and members
of this committee, I thank you for this opportunity to speak on be-
half of S. 2144, the CO, Pipeline Study Act. With your leadership
we are turning a national dilemma throwing energy dependence
and greenhouse gas production into a win-win with the help of our
people, our economy and ultimately our national security. Thank
you, Mr. Chairman.

[The prepared statement of Senator Coleman follows:]

PREPARED STATEMENT OF HON. NORM COLEMAN, U.S. SENATOR FROM MINNESOTA

First, I want to thank Chairman Bingaman and Ranking Member Domenici for
holding this important hearing today and inviting me to speak on behalf of the Car-
bon Dioxide Pipeline Study Act.

When I was a young person I dreamed of being a basketball player like Bob Cousy
or Earl The Pearl Monroe. That all ended when a coach told me, “Coleman, you may
be small, but you can’t jump.” It’s bad when you have two reinforcing problems.

Our nation has that. We are highly dependent on foreign sources of energy and
we produce dangerous amounts of greenhouse gases. How do we solve one problem
without exacerbating the other?

This committee, under your leadership, has boldly moved to address both. You
have crafted two landmark pieces of legislation in the past several years: the Energy
Independence and Security Act of 2007 and the Energy Policy Act of 2005. These
comprehensive bills address numerous critical energy and environmental challenges
facing our nation, and they establish a firm foundation on which to build our na-
tion’s energy future.

I firmly believe that a big part of that future is going to require figuring out how
to utilize America’s 250 year supply of coal in an environmentally friendly manner.
By taking CO, produced in coal power plants and piping that CO, to a location
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where it can be permanently stored, I believe we can greatly add to the country’s
economic and even national security. That’s why I've introduced the CO, Pipeline
Study Act, which is another step in this committee’s efforts to address these issues
in an informed and timely manner.

I want to thank a number of Members of this committee who are original co-spon-
sors of the CO, Pipeline Study Act for their leadership: Senators Salazar, Mur-
kowski, Landrieu, Johnson, Martinez and Bunning. Your guidance and assistance
were invaluable in drafting this legislation.

The fact is, we have an immense supply of coal available in this country—it’s an
energy source we do not need to import, and accordingly, we do not need to send
our valuable dollars overseas to hostile regimes in order to keep the lights on.

We simply must find a way use coal without jeopardizing the climate. Indeed, coal
already supplies about half of our nation’s electric power. The good news, as my col-
league Senator Kerry has testified about in greater detail, is that we can take the
CO, out of the emissions of a coal power plant and we can store it underground.
More research needs to be done, but the future of CO»-free coal plants looks bright.
Yet one of the key components of making CO,-free coal a reality is how to transport
this gas from the power plant to the ground.

Currently, there are many uncertainties about the rules and costs that will exist
for the construction and operation of CO, pipelines. The CO» Pipeline Study Act will
answer these questions, it will provide certainty to industry and consumers.

The CO, Pipeline Study Act seeks the input of a number of federal agencies and
departments—the Departments of Energy, Interior, and Transportation, the Federal
Energy Regulatory Commission (FERC) and the Environmental Protection Agency
(EPA). Each of these has expertise about a variety of issues associated with the
building of pipelines.

The agencies are required to conduct a study of any technical, siting, financing,
or regulatory barriers that might prevent or impede the development of a carbon
dioxide pipeline industry. They are also asked to address any safety and integrity
issues associated with constructing carbon dioxide pipelines. I anticipate the rec-
ommendations in their study may serve as a basis for future Congressional action
on these issues. In short, this bill will lay the groundwork for CO,-free coal plants,
it will allow America to move forward quickly, but also carefully and responsibly to-
ward piping CO,.

The CO, Pipeline Study Act works in tandem with and compliments the actions
on the broader carbon dioxide issue taken in S. 2323, the Carbon Capture and Stor-
age Technology Act, the Energy Independence and Security Act of 2007 and the En-
ergy Policy Act of 2005. These bills address carbon capture at the point of creation—
for example at a coal fired power plant—and the storage of carbon dioxide at an
appropriate geologic formation.

However, unless the coal fired power plant happens to be near a suitable storage
location, the carbon dioxide will have to be “piped” to an appropriate geologic forma-
tion for sequestration. This is what the CO, Pipeline Study Act answers. It address-
es the issues associated with transporting carbon dioxide from its point of capture
to its point of storage or for use in enhanced oil recovery.

We have an enormous potential domestic supply of energy. It can be used to cool
and heat our homes, power our businesses and industries and create innumerable
new jobs. However, our nation will only realize these benefits if it can be produce
and use this energy in an environmentally sensitive manner.

The CO, Pipeline Study Act is an important step in our efforts to develop this
energy resource in an environmentally responsible way.

Chairman Bingaman, Ranking Member Domenici and members of this com-
mittee—thank you for this opportunity to speak on behalf of S. 2144, the CO, Pipe-
line Study Act.

With your leadership you are turning a national dilemma—growing energy de-
pendence and greenhouse gases production—into a “win-win” for the health of our
people, our economy and ultimately our national security.

CHAIRMAN. Thank you both very much. I think you made a con-
tribution by the introduction of these bills and the efforts you've
put into educating us on them.

Let me now either dismiss these witnesses, unless anybody has
a question that’s burning that they want to ask. We will allow you
folks to get on with your other activities. But thank you again for
being here.



11

We have two panels. Let me turn to Senator Domenici to make
his opening statement and then I will call the first panel forward.

STATEMENT OF HON. PETE V. DOMENICI, U.S. SENATOR
FROM NEW MEXICO

Senator DOMENICI. Thank you very much, Mr. Chairman. Good
afternoon. I want to thank Senator Bingaman for scheduling this
hearing and the witnesses for appearing. I'd like to thank Senators
Coleman and Kerry for their work in drafting the measures before
us.
Carbon sequestration, Mr. Chairman, holds real promise for re-
ducing the emissions of greenhouse gases. Today however, that
promise is far from realized. The technology has not been commer-
cialized and a massive investment in infrastructure, pipelines, etc.
is needed. As a result carbon sequestration must be viewed for
what it is; a small piece of the solution to what is a larger issue
of global climate change.

The recently passed energy bill included many provisions on this
subject. It is recognized that an appropriate Federal role exists for
researching, developing and commercializing cleaner technologies.
It will be one thing to implement the Federal laws that we have
passed, but we must also remember the economic law of dimin-
ishing returns.

Carbon sequestration as we know it is a classic example of that
concept. The more aggressively we pursue it, the more it will cost.
Because climate change is very much a global challenge, the bene-
fits we derive will be incrementally smaller. America can be a lead-
er in carbon sequestration. We have experience in the form of en-
hanced oil recovery to guide our investment and regulatory deci-
sions.

Yes, if the United States acts unilaterally to reduce its emissions
we risk saddling taxpayers with a steep price for minimal results.
Other nations are on the verge of passing the United States in an-
nual greenhouse gas emissions on a per capita basis, some already
have. As greenhouse gas emissions decrease here at home increases
in developing countries will more than offset our progress. Discus-
sions of the carbon sequestration process are worthy of our commit-
tee’s time.

I'll keep an open mind. I hope to learn what more can be done.
But I also urge that my colleagues not put the cart before the
horse. While we can and should advance this promising concept, we
must know for sure that other countries will join us in this effort.
I look forward to hearing from the witnesses that we have sched-
uled. I thank you again, Mr. Chairman.

The CHAIRMAN. Thank you very much. Let me call the first panel
forward. First we have Chairman Kelliher from the Federal Energy
Regulatory Commission. Benjamin Grumbles from the EPA. James
Slutz, who is the Deputy Assistant Secretary in the Office of Oil
and Natural Gas in the Department of Energy. Krista Edwards,
Deputy Administrator with the Pipeline and Hazardous Materials
Safety Administration in the Department of Transportation. Ste-
phen Allred who is the Assistant Secretary for Land and Minerals
Management in the Department of the Interior.
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Thank you all very much for being here. If you could each take
5 to 6 minutes and just summarize the main points of your testi-
mony for us, we will include your full testimony in the record, but
I'm sure there will be questions of all of you.

Let me start with Chairman Kelliher and then Krista Edwards,
Mr. Grumbles, Steve Allred and Mr. Slutz. So go right ahead Mr.
Chairman. Thank you for being here.

STATEMENT OF JOSEPH T. KELLIHER, CHAIRMAN, FEDERAL
ENERGY REGULATORY COMMISSION

Mr. KELLIHER. Thank you, Mr. Chairman. Let me say first of all,
thank you for the opportunity to be here today and the possibility
of being here. My term of office would have expired at the end of
last session. But in the waning minutes of the session I was con-
firmed along with my colleague Jon Wellinghoff. It reminded me a
little bit like the Georgetown/West Virginia game the other night
except the shot wasn’t blocked at the last second. So I'm grateful
for the support of the chairman, Senator Domenici, committee
members and the staff.

Mr. Chairman, members of the committee, thank you for the op-
portunity to speak with you today about the regulatory aspects of
carbon capture, transportation, sequestration and related legisla-
tion. My written testimony offers comments on the legislation be-
fore the committee and but in particular I want to say that FERC
would be pleased to participate in the study required by S. 2144.
We believe we can contribute to an examination of the regulatory
barriers and regulatory options relating to the construction and op-
eration of carbon dioxide pipelines.

I'm going to focus my oral testimony on the regulatory aspects
of carbon transportation, the area where FERC’s experience regard-
ing pipelines may have the most value to the committee. While
there are questions about carbon capture and sequestration tech-
nology, carbon dioxide transportation has been proven and storage
of carbon dioxide has taken place for years. A network of carbon
dioxide pipelines has been developed, mostly since the 1980s to pro-
mote enhanced oil recovery in declining oil fields. There is also
some experience with storage of carbon dioxide.

Now up to this point the injection of carbon dioxide into oil pro-
duction reservoirs has been a means of increasing oil production
rather than an end unto itself. Storage takes place in the oil pro-
duction fields rather than in reservoirs dedicated to carbon dioxide
sequestration. Construction of the U.S. carbon dioxide pipeline net-
work began over 25 years ago and that network now spans more
than 3,900 miles. Siting of carbon dioxide pipelines has been gov-
erned by State law and to my knowledge state siting has worked
well.

Under current law there is no Federal role in siting carbon diox-
ide pipelines. While operators of interstate carbon dioxide pipelines
are free to set their own rates in terms of service, the U.S. Depart-
ment of Transportation’s Surface Transportation Board may hold
proceedings to determine that rates are reasonable if a third party
files a complaint. U.S. Department of Transportation’s Office of
Pipeline Safety within the Pipelines and Hazardous Material Safe-
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ty Administration administers safety regulations governing inter-
state carbon dioxide pipelines.

The committee expressed an interest in exploring the regulatory
aspects of carbon dioxide transportation. FERC is an infrastructure
agency with nearly 90 years of experience regulating a broad range
of energy infrastructure projects including oil and natural gas pipe-
lines and related facilities. The United States has used three dif-
ferent regulatory schemes for pipeline transportation that might be
relevant to congressional consideration of the regulatory aspects of
carbon dioxide transportation.

First there is the model that has governed the existing carbon di-
oxide pipeline network. Under this approach pipelines are sited
under State law. Transportation rates are set by the Surface
Transportation Board when a complaint filed regarding rates is
filed. The Office of Pipeline Safety ensures safety.

Second there is the oil pipeline model. Under this model oil pipe-
lines are sited under State law. FERC sets the transportation rate.
FERC has no siting or safety role with safety issues being handled
by the Department of Transportation Office of Pipeline Safety. This
model also has worked well for decades.

The third model is the natural gas pipeline model. Under the
current version of this model FERC both sites interstate natural
gas pipelines and sets their transportation rates. It may be useful
to note however, that the original version of the Natural Gas Act,
the 1938 Act, provided for state siting of interstate natural gas
pipelines.

In 1947 however, Congress reached the conclusion that State
siting of natural gas pipelines had failed and that it was necessary
to resort to Federal siting. Congress amended the Natural Gas Act
and provided for exclusive and preemptive Federal siting of inter-
state natural gas pipelines. While the Commission, while FERC is
responsible for safety issues during the siting and construction
phases, safety jurisdiction shifts to the Department of Transpor-
tation through the Pipeline and Hazardous Materials Safety Ad-
ministration once construction is complete.

Now in my view any of these three approaches could prove effec-
tive in regulating a network of carbon dioxide pipelines. I have no
reason to believe the existing regulatory scheme administered by
the Surface Transportation Board is inadequate. In particular I
would not recommend that Congress preempt the states in siting
carbon dioxide pipelines by providing for exclusive and preemptive
Federal siting. The precondition that led Congress to such a course
for siting natural gas pipelines, the failure of State siting, does not
appear to exist here. Further I would not recommend that Con-
gress alter the safety role of the Pipeline and Hazardous Materials
Safety Administration.

I appreciate the opportunity to testify here today and would be
pleased to answer any questions you might have. Thank you.

[The prepared statement of Mr. Kelliher follows:]

PREPARED STATEMENT OF JOSEPH T. KELLIHER, CHAIRMAN, FEDERAL ENERGY
REGULATORY COMMISSION

Mr. Chairman and members of the committee, thank you for the opportunity to
speak with you today about the regulatory aspects of carbon capture, transportation,
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and sequestration and two related bills, namely S. 2144, the “Carbon Dioxide Pipe-
line Study Act of 2007”, and S. 2323, the “Carbon Capture and Storage Technology
Act of 2007”. I commend the committee for holding this hearing.

CARBON CAPTURE AND SEQUESTRATION TECHNOLOGY

Development of carbon capture and sequestration technology is an important
need. There are questions about carbon capture and sequestration technology. The
two bills that are the subject of this hearing address this need by requiring studies
and funding research and development and demonstration projects. If these efforts
are successful, carbon capture and sequestration may become a practical reality.

S. 2144

S. 2144 would direct the Secretary of Energy, in coordination with the Federal
Energy Regulatory Commission (FERC), the Secretary of Transportation, the Ad-
ministrator of the U.S. Environmental Protection Agency, and the Secretary of the
Interior, to conduct a study to assess the feasibility of the construction and oper-
ation of pipelines to be used for the transportation of carbon dioxide for the purpose
of sequestration or enhanced oil recovery and carbon dioxide sequestration facilities.

FERC has extensive experience in the siting and regulation of a wide variety of
energy infrastructure projects, and we would be pleased to participate in the study
required by S. 2144. In particular, FERC can play a helpful role examining regu-
latory barriers and regulatory options relating to the construction and operation of
carbon dioxide pipelines, as provided by section 2(b) of the bill.

S. 2323

As T indicated above, there are questions relating to carbon capture and seques-
tration technology. This bill would address those questions directly, by funding car-
bon dioxide capture and storage research and development, and both carbon dioxide
capture and sequestration demonstration projects. The bill has other provisions re-
lating to establishment of an interagency task force to develop regulations for car-
bon dioxide capture and storage, an assessment of carbon dioxide storage capacity,
and technology agreements.

REGULATORY ASPECTS OF CARBON DIOXIDE TRANSPORTATION

While there are questions about carbon capture and sequestration technology, car-
bon dioxide transportation has been proven and storage of carbon dioxide has taken
place for years. A network of carbon dioxide pipelines has been developed, mostly
since the 1980s, to promote enhanced oil recovery in declining oil fields. There is
also some experience with storage of carbon dioxide.

Up to this point, the injection of carbon dioxide into oil production reservoirs has
been a means of increasing oil production, rather than an end unto itself. Storage
takes place in the oil production fields themselves, rather than in reservoirs dedi-
cated to carbon dioxide sequestration. Enhanced oil recovery results in the storage
of carbon dioxide in depleted production reservoirs.

I am not aware of whether any information has been developed regarding the
leakage of carbon dioxide from the existing pipeline network or production fields.
This might be an area worthy of research and development.

Besides enhanced oil recovery, carbon dioxide has been used for other purposes,
including refrigeration and cooling, casting metal molds, welding, sandblasting,
methanol and urea production, carbonation, and medical purposes.

Construction of the U.S. carbon dioxide pipeline network began over 25 years ago,
and that network now spans more than 3,900 miles. Siting of carbon dioxide pipe-
lines has been governed by state law, and to my knowledge state siting has worked
well. Under current law, there is no federal role in siting carbon dioxide pipelines.
While operators of interstate carbon dioxide pipelines are free to set their own rates
and terms of service, the U.S. Department of Transportation’s Surface Transpor-
tation Board may hold proceedings to determine that rates are reasonable, but only
if a third party files a complaint. Under the Interstate Commerce Termination Act
of 1995, the Surface Transportation Board regulates interstate pipelines trans-
porting commodities other than water, oil, or natural gas. The U.S. Department of
Transportation’s Office of Pipeline Safety, within the Pipelines and Hazardous Ma-
terials Safety Administration (PHMSA), administers safety regulations governing
interstate carbon dioxide pipelines.

The committee expressed an interest in exploring the regulatory aspects of carbon
dioxide transportation. FERC has a great deal of experience regulating energy infra-
structure. The original mission of the agency was development of energy infrastruc-
ture, specifically licensing and regulating non-federal hydropower projects. Our in-
frastructure role has expanded over time to include natural gas pipelines and associ-
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ated facilities, oil pipelines, and more recently we have been given a limited role
in electric transmission siting.

The U.S. has used three different regulatory schemes for transportation of energy
resources by pipeline that might be relevant to Congressional consideration of the
regulatory aspects of carbon dioxide transportation. First, there is the model that
has governed the existing carbon dioxide pipeline network, namely continuing the
current regulatory scheme for interstate carbon dioxide pipelines. Under this ap-
proach, pipelines are sited under state law, transportation rates are set by the Sur-
face Transportation Board when a complaint regarding rates is filed, and the Office
of Pipeline Safety ensures safety.

Second, there is the oil pipeline model. Under this model, oil pipelines are sited
under state law and FERC sets the transportation rate. FERC has no siting role
or safety role (safety issues being handled by the Department of Transportation).
This model has worked well for decades.

The third model is the natural gas pipeline model. Under the current version of
this model, FERC both sites interstate natural gas pipelines and sets their transpor-
tation rates. It may be useful to note that the original version of the 1933 Natural
Gas Act provided for state siting of interstate natural gas pipelines. However, in
1947 Congress reached the conclusion that state siting of natural gas pipelines had
failed, and it was necessary to resort to federal siting. Congress amended the Nat-
ural Gas Act and provided for exclusive and preemptive federal siting of interstate
natural gas pipelines. While the Commission is responsible for safety issues during
the siting and construction phases, safety jurisdiction shifts to the Department of
Transportation, though PHMSA, once construction is complete.

In my view, any of these three approaches could prove effective in overseeing a
network of carbon dioxide pipelines. I have no reason to believe the existing regu-
latory scheme administered by the Surface Transportation Board is inadequate. In
particular, I would not recommend that Congress preempt the states on siting car-
bon dioxide pipelines, by providing for exclusive and preemptive federal siting of
carbon dioxide pipelines. The precondition that led Congress to such a course for
siting natural gas pipelines—the failure of state siting—does not exist here. Fur-
ther, I would not recommend that Congress alter PHMSA'’s safety role.

I appreciate the opportunity to testify before you today and would be pleased to
answer any questions you may have.

Senator Domenici [presiding]: Ms. Edwards, you’re next, ma’am.

STATEMENT OF KRISTA L. EDWARDS, DEPUTY ADMINIS-
TRATOR, PIPELINE AND HAZARDOUS MATERIALS SAFETY
ADMINISTRATION, DEPARTMENT OF TRANSPORTATION

Ms. EDWARDS. Ah, yes. Ranking Member Domenici, members of
the committee, I appreciate the opportunity to discuss the safety
programs administered by the Department of Transportation’s
Pipeline and Hazardous Materials Safety Administration and
PHMSA’s role in overseeing the safe transportation of carbon diox-
ide.

First on behalf of Secretary Peters I want to express PHMSA’s
strong support for the committee’s efforts. We share your commit-
ment to energy security and environmental protection. We are
pleased to have a seat at the table as the committee considers the
transportation requirements associated with carbon capture and
storage.

DOT has vast experience managing the risks of CO, in all modes
of transportation. Under the hazardous materials transportation
law the Department has long overseen the movement of CO, by
rail, highway, air and vessel. PHMSA’s hazardous materials regu-
lations established standards for the design, testing and filling of
tanks and other packages used to contain and store CO, in each
of its physical states as a gas, liquid and solid.

Since 1991, DOT has also overseen the transportation of CO, by
pipeline. Together with our State partners, PHMSA currently over-
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sees the operation of nearly 4,000 miles of CO, pipelines. We ex-
pect that that number will grow as the Nation moves ahead with
carbon capture and sequestration. So I am pleased to assure the
committee that DOT existing pipeline safety program will fit new
CO; pipelines however they may be configured.

Congress reauthorized the program only a little more than a year
ago, we thank you for that, reflecting strong support for PHMSA’s
mission and approach. Our approach is performance based. We aim
to protect people, property and the environment by preventing
pipeline failures and by mitigating the consequences of those that
occur. Our integrity management programs promote continuous im-
provement by requiring operators to identify all threats to pipeline
integrity and to remedy safety problems in priority order, worse
first. By identifying and reducing defects before they grow to fail-
ure our integrity management programs are driving significant im-
provement in safety performance and reliability.

Our national pipeline safety program provides seamless oversight
of pipeline operations through PHMSA’s five regional offices and
strong partnerships with our pipeline safety programs. The State
programs play a critical role directly overseeing the vast share of
pipeline infrastructure including most intrastate pipelines.

To meet our goals PHMSA also must be more than a regulator.
We are supporting the development of new technologies such as
tools for improving assessment of pipelines and non-regulatory ini-
tiatives such as the nationwide campaign to promote safe exca-
vation practices. We work with all stakeholders who can contribute
to safety outcomes including communities near new, existing and
planned pipelines. As part of a comprehensive approach to pipeline
safety we believe in preparing communities to make risk informed
land use decisions and in preparing local first responders to re-
spond to pipeline incidents.

Although PHMSA has no authority over pipeline siting we work
closely with FERC and DOI in reviewing designs for pipelines and
in responding to local concerns about pipeline safety. These efforts
are paying off in terms of improved safety, reliability of supply and
public confidence. The number of significant pipeline incidents has
reached historic lows even as the size of the pipeline network has
grown. Within these data I'm very pleased to report that the safety
record for CO, pipelines is particularly good. There’s been no loss
of life and no injuries on DOT regulated CO- pipelines.

In closing I want to reiterate our strong support for the develop-
ment of new energy solutions. PHMSA is pleased to work with the
committee, our Federal and State partners and industry to prepare
for the safe operation of new and expanded CO, pipelines. We offer
our agency’s expertise and experience as the committee considers
and addresses future requirements for carbon capture and storage.

Thank you again for the opportunity to testify. I'll be pleased to
answer any questions.

[The prepared statement of Ms. Edwards follows:]
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PREPARED STATEMENT OF KRISTA L. EDWARDS, DEPUTY ADMINISTRATOR, PIPELINE
AND HAZARDOUS MATERIALS SAFETY ADMINISTRATION, DEPARTMENT OF TRANSPOR-
TATION

Chairman Bingaman, Ranking Member Domenici, members of the committee:
Thank you for the opportunity to discuss the safety programs administered by the
U.S. Department of Transportation’s Pipeline and Hazardous Materials Safety Ad-
ministration (PHMSA) and our experience in overseeing the commercial transpor-
tation of carbon dioxide.

As the committee considers future requirements for carbon capture and sequestra-
tion, I am pleased to confirm that large volumes of carbon dioxide (CO,) are shipped
safely in the U.S. today, including by pipeline. PHMSA’s existing programs and
standards governing CO, transportation provide effective protection to life and prop-
erty, with due regard for the efficiency and performance of the transportation sys-
tem.

As the DOT agency with jurisdiction over the movement of hazardous materials
by all transportation modes, PHMSA has extensive experience managing the risks
of compressed CO,, in each of its physical states: gas, liquid, and solid (dry ice). Un-
like natural gas and other gases regulated as hazardous materials, CO, is non-
combustible and nontoxic. A colorless, odorless by-product of human respiration,
CO; is present naturally in the environment and, at normal atmospheric levels, is
vital to plant life and poses no immediate hazard to people or animals. In higher
concentrations, as when CO, is contained for transport or storage, exposure to CO»
can cause respiratory problems, including suffocation. CO, reaches its liquid state
at combinations of high pressure and low temperature. Both variables affect the
consequence of a release of liquefied CO, in each case depending on the proximity
of people and the location and surrounding conditions. In a remote, unpopulated
area, even a large release of liquefied CO, will vaporize harmlessly into the atmos-
phere and is unlikely to cause serious injury. By contrast, a large, sudden release
of liquefied CO; could have catastrophic consequences in a populated area. Because
it is heavier than air, compressed CO- tends to pool near the ground, displacing all
oxygen, and form a vapor cloud as it dissipates.

Because of these properties when compressed and/or in high concentrations, CO»
has long been considered a hazardous material subject to the Hazardous Materials
Transportation Laws, 49 U.S.C. 5101 et seq., and DOT’s implementing regulations,
49 C.F.R. parts 171-180, governing transportation by air, rail, highway, and water.
PHMSA’s Hazardous Materials Regulations (HMR) prescribe a comprehensive risk
management framework for CO, transport, covering classification, packaging, han-
dling, and hazard communication (shipping documentation and labeling). The pack-
aging standards for CO, transport vary based on volume, pressure, and transpor-
tation mode; in each case, the HMR mandate the use of an approved cylinder or
tank, subject to specific requirements for design, testing, certification, and filling.

The Department assumed oversight of CO, pipelines in 1988, under legislation di-
recting the Secretary to develop regulations for the safe transportation of CO, by
pipeline. Pursuant to the mandate, in 1991, the Department extended its existing
hazardous liquid pipeline rules (49 C.F.R. part 195) to these operations. CO, pipe-
lines became subject to additional integrity management requirements when the lig-
uid IM program was adopted in 2000.

As with liquid operations generally, PHMSA shares oversight of certain CO, pipe-
lines with authorized State programs. Together with these State partners, PHMSA
currently oversees close to 4,000 miles of CO, transmission pipelines (as depicted
in *Figure 1)—amounting to roughly five percent of all hazardous liquid pipeline
mileage under our jurisdiction. Of these CO: lines, approximately 66 percent are
interstate (crossing State borders) pipelines with the remaining 34 percent classified
as intrastate (within State borders). Located primarily in the States of Texas, New
Mexico and Wyoming, these pipelines deliver CO, for a variety of industrial pur-
poses, including enhanced oil recovery activities. Within the national pipeline net-
work as a whole, the CO; lines are relatively new: approximately 91 percent were
constructed after 1980.

As the Administration and Congress work to enhance our Nation’s energy security
and protect the environment, we understand the need to extend the transportation
infrastructure—including the delivery of alternative fuels and the transport of CO»
for sequestration or use in energy production. And we understand the importance
of pipeline transportation for safe and efficient movement of large volumes of haz-
ardous materials. With the right risk controls in place, pipelines can operate safely
anywhere—it’s not a matter of “if,” but “how.”

*Figures 1-2 have been retained in committee files.
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PHMSA’s pipeline safety program aims to promote continuous improvement in
public safety, environmental protection, and system performance by identifying and
addressing all threats to pipeline integrity and mitigating the consequences of pipe-
line failures. Our regulations cover the design, construction, maintenance, and oper-
ation of liquefied natural gas (LNG) facilities and hazardous liquid and natural gas
pipelines, both interstate and intrastate, including the gas distribution systems that
directly serve homes and businesses. We work closely with national and inter-
national standards organizations and encourage the development of consensus
standards complementing our performance-based regulations.

Our integrity management regulations, which currently apply to transmission
pipelines (liquid and gas), require operators to conduct risk assessments of the con-
dition of their pipelines; develop and implement risk control measures to remedy
safety problems, worst first; and evaluate and report on program progress and effec-
tiveness. Under integrity management programs, operators are identifying and re-
pairing pipeline defects before they grow to failure, producing steady declines in the
numbers of serious incidents.

Along with risk-based standards and practices, technological advances are driving
significant improvement in the control of pipeline risks. PHMSA administers a coop-
erative research program that promotes the development of new methods, materials,
and tools for improving leak detection systems and detecting and preventing corro-
sion, outside force damage, and other threats to pipeline integrity. We work closely
with informed stakeholders, including other Federal agencies, our State partners,
and industry, to target our limited R&D funding on promising technologies to ad-
dress the most urgent safety issues. Most recently, in preparation for the growing
use of alternative fuels, our R&D program is focused extensively on technical issues
associated with the movement by pipeline of ethanol and ethanol-blended fuels.

As an agency dedicated to the safe transportation of hazardous materials, PHMSA
must be more than a regulator. Our success depends on our ability to leverage non-
regulatory solutions and to work closely with all stakeholders who can contribute
to safety outcomes, including communities in the path of existing or new pipelines.
Although PHMSA has no authority in pipeline siting, we work closely with the Fed-
eral Energy Regulatory Commission (FERC) in reviewing designs for proposed gas
transmission pipelines and liquefied natural gas (LNG) facilities and in responding
to local concerns about pipeline safety. We consult with other Federal and State
agencies on how our regulatory requirements relate to their permitting decisions
about pipelines. Recognizing that public decisions affecting transportation and en-
ergy supply often must be made at a national level, we believe a pipeline safety pro-
gram can and must involve local communities, including zoning and planning offi-
cials and emergency responders. As part of a comprehensive approach to pipeline
safety, we believe in preparing communities to make risk-informed land use deci-
sions and in building local capability to respond to pipeline incidents. PHMSA works
closely with fire service organizations on numerous safety projects, including the de-
velopment of training standards and educational materials concerning pipeline inci-
dent response.

To carry out our oversight responsibilities, PHMSA operates five regional pipeline
safety offices and is authorized to employ 111 inspection and enforcement profes-
sionals for fiscal year 2008. In addition to compliance monitoring and enforcement,
PHMSA'’s regional offices respond to and investigate pipeline incidents and partici-
pate in the development of pipeline safety rules and technical standards. Our re-
gional offices also work closely with PHMSA’s State program partners, which em-
ploy approximately 400 pipeline inspectors and directly oversee the largest share of
the U.S. pipeline network, including most intrastate pipelines. Under our Congres-
sionally-authorized Community Assistance and Technical Services (CATS) program,
PHMSA'’s regional offices provide safety-focused community outreach and education.
With the current wave of pipeline expansion, and increasing commercial and resi-
dential development around existing pipelines, the CATS program is serving a vital
role in educating the public about pipeline safety and encouraging risk-informed
land use planning and safe excavation practices.

With safety our top priority, under Secretary Peters’ leadership, the Department
is targeting the prevention of all transportation-related deaths and injuries. Al-
though further improvement is needed, the safety record for hazardous materials
transportation is good and getting better in all sectors, including hazardous liquid
pipeline operations. Since the introduction of IM programs in 2000, the annual num-
ber of serious incidents involving hazardous liquid pipelines has reached historic
lows, even as the size of the pipeline network has grown. Although the data sets
are not yet large enough to make statistically significant comparisons, the trend line
over the past 20 years (as depicted in *Figure 2) is favorable.
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Within these data, the safety record for CO, pipelines is particularly good. Of the
3,695 serious accidents reported on hazardous liquid pipelines since 1994, only 36
involved CO, pipelines. Among the 36 incidents, only one injury, and no fatalities,
was reported. In all other instances, the accidents were classified as serious based
on tlhe extent of property damage (including damage to the pipeline facility) or prod-
uct loss.

With the benefit of this experience and record, PHMSA is pleased to work with
the committee, our Federal and State partners, and industry to prepare for the safe
operation of new or extended CO, pipelines. The existing pipeline safety program
administered by PHMSA has provided effective oversight of CO. pipelines since
1991 and will accommodate new and expanded carbon dioxide pipelines, however
they are configured. We are happy to work with the Department of Energy and
other Federal partners to evaluate the feasibility of particular pipeline configura-
tions and/or plan for their development.

Likewise, PHMSA is committed to working with any agency or agencies involved
in siting CO, pipelines, just as we work with FERC today in connection with the
licensing of gas transmission pipelines and LNG facilities. We offer our agency’s con-
siderable experience and technical expertise to the committee as it considers and ad-
dresses the transportation requirements associated with CO, capture and sequestra-
tion.

Mr. Chairman, I want to assure you and members of the committee that the Ad-
ministration, Secretary Peters, and the dedicated men and women of PHMSA share
your strong commitment to safe, clean, and reliable pipeline transportation. Like
you, we understand the importance of PHMSA’s mission to the Nation’s economic
prosperity and energy security, and we look forward to working with the committee
to address the current challenges. Thank you.

Senator DOMENICI. Thank you very much. Senator, do you want
me to proceed?

Senator DORGAN. Why don’t you, the chairman will be here mo-
mentarily.

Senator DOMENICI. All right. Let me ask the two of you who have
already testified, neither of you made a statement about quality of
COs,. Could I start with you, Mr. Chairman? Is CO, dangerous?

Mr. KELLIHER. Is CO, dangerous?

Senator DOMENICI. I said is it dangerous like natural gas?

Mr. KELLIHER. No, it’s not like natural gas storage.

Senator DOMENICI. Does it blow up?

Mr. KELLIHER. No, sir.

Senator DoOMENICI. Will it hurt people?

Mr. KELLIHER. Not in the way a natural gas leak could hurt peo-
ple.

Senator DOMENICI. I imagine if you got too much you would go
to sleep, right? Does it hurt people, ma’am?

Ms. EDWARDS. I'm pleased to speak to the hazard, thank you. We
do regulate CO, in each of its forms as a hazardous material for
the purposes of transportation. Certainly there are risks and haz-
ards associated with it that’s why it’s under both of our safety pro-
grams.

On the other hand, as you pointed out, the hazards associated
with this material are different and in many ways less than the
hazards associated with other materials that are part of our—that
we manage the oversight of through pipelines or significantly CO,
in certain concentrations will cause respiratory problems in hu-
mans and could cause suffocation in a situation in which, you
know, a human was exposed to intense concentrations. It tends—
it’s heavier than air as a liquid which is the form in which it’s
transported in pipelines so a massive release in a populated area
without the right conditions and there are variables having to do
with ventilation and temperature, of course, in terms of its vapor-
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ization and the rate of vaporization. But, you know, there have
been, again I reiterate that our safety record for CO, pipelines has
been very good. But, you know, it is why we oversee its movement
in transportation because it poses a hazard.

Congress directed us to take on this oversight in 1988.

Senator DOMENICI. Thank you very much, ma’am.

Proceed, sir.

STATEMENT OF BENJAMIN H. GRUMBLES, ASSISTANT
ADMINSTRATOR FOR WATER, ENVIRONMENTAL PROTEC-
TION AGENCY

Mr. GRUMBLES. Thank you, Senator.

Senator DOMENICI. You're welcome.

Mr. GRUMBLES. Members of the committee I'm Benjamin Grum-
bles. I'm the Assistant Administrator for Water at the U.S. EPA.
I really appreciate the opportunity to discuss EPA’s important
work on the regulatory aspects of carbon sequestration.

The Administration is committed to taking timely and respon-
sible actions to confront the serious challenges of global climate
change. EPA, in particular, believes innovative solutions will be
critical to meeting this long term challenge including technologies
and practices to mitigate greenhouse gas emissions. Carbon cap-
ture and storage is one of a portfolio of innovative technologies that
could make a significant contribution to reducing greenhouse gas
emissions. EPA is committed to advancing such efforts in a manner
consistent with our obligations to safeguard public health and the
environment as required by the Safe Drinking Water Act.

Carbon sequestration isn’t a silver bullet, but it may be an ace
in the hole for mitigating greenhouse gas emissions. We're very ex-
cited at EPA about the recent activities that the Administrator an-
nounced in October of last year that the Agency would move for-
ward with a rulemaking under our authorities of the Safe Drinking
Water Act. Our current schedule is an accelerated schedule. But
our schedule is to propose regulations under the Safe Drinking
Water Act’s Underground Injection Control Program by the sum-
mer of this year.

The Agency is engaged in many efforts with our partners in Fed-
eral, State and local government and in the private sector on the
wide array of carbon capture and storage and sequestration mat-
ters. But my testimony does focus on the regulatory aspects of in-
jection and sequestration. Over the past several years we've been
coordinating with the Department of Energy, the lead agency for
research and development, and working with them on in support
of their efforts on the carbon sequestration technology road map.

In March 2007, EPA issued technical guidance under our Safe
Drinking Act authorities to help State and EPA regional managers
in processing permit applications for experimental well permits for
carbon sequestration. As I mentioned the Administrator then fol-
lowed that up with an announcement in October 2007 that we are
now fully committed to moving forward with a rulemaking, for full
scale, not just experimental, but for full scale geo- sequestration of
carbon dioxide recovered from emissions of coal fired power plants
and other facilities. The proposed regulation which is currently in
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development will take into account our UIC program requirements
that we have for the existing classes under the UIC program.

The key components of the proposed regulation will include re-
quirements related to geologic site characterization to ensure wells
are sited in suitable areas to limit the potential for migration of in-
jected and formation fluids into an underground source of drinking
water. The proposed regulation that we’re working on will include
well construction and operation requirements to ensure wells are
properly constructed and managed. Mechanical integrity testing for
the wells, monitoring for the wells and also, importantly, well clo-
sure, post closure care and also financial responsibility require-
melrllts regarding the proper plugging and abandonment of injection
wells.

Importantly we will also be discussing long term liability and
seek further comment on the issue as part of the proposed rule-
making. We recognize there will need to be a robust debate on this
important issue. We're expecting that once this rule is proposed
that we will take next steps, coordinate with our Federal col-
leagues, review public comments. We’re estimating a final rule in
late 2010 or sometime in 2011.

The rule will embrace the concept of adaptive management.
We're using an adaptive approach that will allow the agency to col-
lect information and use data from DOE demonstration and other
early projects to inform the final regulation and any subsequent re-
visions, if necessary. The hallmark of progress for us on this is con-
tinued coordination at the Federal level, but also at the State level
with our State partners, whether it’s IOGCC or the Ground Water
Protection Council and at the local level and the national labora-
tories and with the private sector.

Mr. Chairman, I would just underscore the importance of this.
It’s one of the Administrator’s priorities in our agency’s own cli-
mate change clean energy strategy. I look forward to answering
questions members of the committee might have. Thank you, Mr.
Chairman.

[The prepared statement of Mr. Grumbles follows:]

PREPARED STATEMENT OF BENJAMIN H. GRUMBLES, ASSISTANT ADMINISTRATOR FOR
WATER, ENVIRONMENTAL PROTECTION AGENCY

Thank you, Chairman Bingaman and Members of the committee. I am Benjamin
H. Grumbles, the Assistant Administrator for Water at the EPA, and I appreciate
the opportunity to describe the Agency’s important work on regulatory aspects of
carbon dioxide sequestration.

This Administration is committed to taking timely and responsible actions to con-
front the serious challenge of global climate change. EPA believes innovative solu-
tions will be critical to meeting this long-term challenge, including technologies and
practices to mitigate greenhouse gas emissions. The Administration is actively in-
vestigating the prospects for carbon capture and storage (CCS), a process that in-
volves capturing carbon dioxide (CO,) from power plants and other industrial
sources and injecting it into deep subsurface geologic formations for long-term stor-
age. CCS is one of a portfolio of innovative technologies that could make a signifi-
cant contribution to reducing greenhouse gas emissions to the atmosphere and EPA
is committed to advancing such efforts in a manner consistent with our obligation
to safeguard public health and the environment as required by the Safe Drinking
Water Act (SDWA).

EPA staff are evaluating many aspects of CCS technology and deployment, focus-
ing our efforts in two areas: (1) partnering with public and private stakeholders to
develop an understanding of the environmental aspects of carbon capture and stor-
age that must be managed for the necessary technologies to become a viable strat-
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egy for reducing greenhouse gases; and (2) ensuring carbon dioxide storage is con-
ducted in a manner that protects underground sources of drinking water. My testi-
mony focuses on the second of these two areas, EPA’s development of a regulation
for geologic sequestration (GS) of CO, and the collaboration taking place to support
]Sguﬁh efforts, all of which are relevant to your consideration of Section 5 of Senate

ill 2323.

Over the past several years, EPA has been coordinating with the Department of
Energy (DOE), the lead agency for research and development of CCS technology. As
DOE has developed a Carbon Sequestration Technology Roadmap for the develop-
ment and deployment of this technology, EPA has been working to design an appro-
priate management framework for geologic sequestration. By engaging in DOE’s ex-
pansive R&D program early and working with stakeholders on all sides of this
issue, EPA is well positioned to help in the permitting of future carbon dioxide un-
derground injection wells.

REGULATORY SCOPE, CONTENT, AND TIMEFRAME

EPA has statutory authority under the SDWA to carry out the
UndergroundInjection Control (UIC) program to protect underground sources of
drinking water from the injection of fluids for disposal or storage. In March 2007,
EPA issued technical guidance to help State and EPA Regional UIC managers in
processing permit applications for GS demonstration projects under the general UIC
regulations. Recognizing that the technology is rapidly progressing towards full-
scale deployment, Administrator Stephen Johnson announced, in October 2007,
EPA’s plans for developing national rules for full-scale GS of carbon dioxide recov-
ered from emissions of coal-fired power plants and other facilities. EPA will propose
regulations in the Federal Register this Summer to ensure that carbon dioxide injec-
tion is done in a manner that does not endanger underground sources of drinking
water.

Under the SDWA, EPA develops minimum requirements for state UIC programs.
States may develop their own regulations for injection wells in their State. These
requirements must be at least as stringent as the federal requirements (and may
be more stringent). Annually, billions of gallons of fluids are injected underground
through wells authorized under State and Federal UIC Programs. This includes ap-
proximately 35 million tons of carbon dioxide that are injected for the purposes of
enhancing oil and gas recovery. EPA’s proposed regulations will build on the UIC
Program’s many years of experience in safely injecting fluids, including carbon diox-
ide, into the subsurface.

The proposed regulation, currently in development under an accelerated schedule,
will take into account the EPA’s existing UIC program requirements. Key compo-
nents of the proposed regulation will include requirements related to: (1) geologic
site characterization to ensure that wells are sited in suitable areas to limit the po-
tential for migration of injected and formation fluids into an underground source of
drinking water; (2) well construction and well operation to ensure that the wells are
properly constructed and managed; (3) well integrity testing and monitoring to en-
sure that the wells perform as designed; and, (4) well closure, post-closure care and
financial responsibility to ensure proper plugging and abandonment of the injection
well. We will also discuss long-term liability and seek further comment on this issue
as part of the proposed rulemaking.

Importantly, the proposal will also include public participation requirements that
would be associated with issuance of permits. We will assess the costs of carrying
out regulations for geologic sequestration programs as part of the economic analysis
for the rulemaking.

EPA is reviewing available data on existing demonstration projects to inform our
decision-making and development of the rule. Once a proposal is published, EPA
will review public comments and take into account any new data and demonstration
project outcomes prior to publishing a final rule by 2011. EPA’s timeframe for the
proposed rulemaking is consistent with the time frame for the DOE Roadmap,
which projects fullscale project deployment to begin in the 2012-2020 timeframe. To
ensure that GS can be deployed as rapidly and safely as possible, EPA is using an
adaptive approach that will allow the Agency to collect information and use data
from DOE demonstration and other early projects to inform the final regulation and
any subsequent revisions, if necessary.

COORDINATION AND COLLABORATION

Within EPA, the Office of Water and Office of Air and Radiation are working to-
gether on all activities related to geologic sequestration in order to conduct technical
and economic analyses, develop risk management strategies, collaborate with key
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stakeholders, and clarify the relationships among various statutes (including the
Safe Drinking Water Act and Clean Air Act) and EPA regulations.

EPA is working closely with DOE to leverage existing efforts and technical exper-
tise. EPA and DOE are coordinating with Lawrence Berkeley National Laboratory
to answer key technical questions regarding impacts on groundwater and under-
ground formations. The Agency is also monitoring the progress of research being
conducted by organizations such as the Pacific Northwest National Laboratory, Law-
rence Livermore National Laboratory, and international projects such as Sleipner,
In Salah, and Weyburn to help inform the regulatory framework.

The DOE’s Regional Carbon Sequestration Partnerships are conducting dem-
onstration projects to gather data on the effectiveness and safety of GS. These Re-
gional Partnerships will implement many small and large-scale field tests of carbon
dioxide injection throughout the country in a variety of geologic settings. One goal
of the technical permitting guidance EPA issued in March of 2007 is to promote the
exchange of information to support the development of a long-term GS management
strategy.

EPA will also engage with the Department of Transportation, Department of Inte-
rior, States, and Tribes during the rulemaking process. EPA has worked closely with
key organizations such as the Groundwater Protection Council (GWPC) and the
Interstate Oil and Gas Compact Commission (IOGCC), which represent States that
implement UIC programs, and we will continue to do so throughout the regulatory
process. For example, the A